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] FAILUAE WODES EFFECTS ANALYSIS {FMEA} — NON-CIL HARDWARE

NUMBER: MB‘THH-EDIJ?«K

SUBSYSTEM NAME: ECLSS - EXTERNAL AIRLOCK

.

AEVISICHH: b =Yg Y
PART NAME . PAHT NUMBER
YEMNDOHE HAME YERDOH HUM3ER
LAY . AP, PRESSURE MC250-0004-0010
CARELTON TECHNOLOGIES FTGI-2007-7
PART DATA

EITEHDED DESCRIPTION OF PART LIKDER M«IALYEIE'
EXTERNAL AIRLOCK UFPER HATCH EQUALIZATION VALVE FRESSURE CAF'

REFERENGCE DESMINATORS:

QUANTITY OGFLIKE [TEME: 2 | oo

TWO

FUNETION:
CAPS OWTO EQUALIZATION VALVE TC PROVIDE SECONDARY PROTECTION FOR

INTEANAL LEAKAGE ACROSS EXTERNAL AIRLOGK UFPER HATRH.

REFERENCE DDCUMENTS: WO72-593820
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| FAILI.IFI!E _HGDES EFFECTE AHALYS!S (FMEA) — NGN-EIL FAILUHE MODE :
LleBEH ME-1MA-E0O7- D2

"+ GUBSYSTEM NAME: ECLSS - EXTERNAL AIRLOCK
LAL: CAP, EQUALIZATION VAL VE PRESSURE CRITMGALITY OF THIS

REVISIONK . 2 S/15/B5,

| ITEM NAME: CAP. EQUALIZATION VALVE PRESSURE FAILURE MODE: 132

FAILURE MODE:
BEAMAGE

MISSION PHABE:
00 ON-ORBIT

VERICLEFPAYLOADMKIT EFFECTIVITY: 104 ATLANTIS

- GAUSE: :
MECHANICAL SHOCHK, YIBAATION, GDHHDS!UN PGHDSITY

CRIMGALITY 14 DLRING INTACT ABORT OHLYT NO

CRITICALITY TRT DLUMAING INTAST ARCHT OMLY (AVIONICE ONLY)? WA,

RECANDANCY SCREEN A) PASS

~ B} KA
C) PASS
| PASSIFAIL HATIONALE:
Al ) } -
=) ) -

WA » VALVE IS THE F’FtIMnFI‘r EEAL!NG COMPONENT AND THE cm' IS STANDEY
HEDUHMNGY_ .

c} - ) .- N -

METHOD OF FAULT DETECTHH:

A CRACKED PRESSURE CAP COULD BE VISLALLY DETECTED AT TIME OF INSTALLATION
OR AEMOVAL. DELTA PRESSLIRE ACROEE EXTERNAL AIRLOCK UPPER RATCH WOULD
INDICATE LEAMAGE ONLY AFTER AN INTERNAL LEAKAGE FAILURE OF ABSOCIATED

. -EQUALIZATION VALVE AND WHILE OREITER AND MIR ARENOT DOCKED.

CORRECTING ACTION: CREW COULD USE REDUNDANT PRESSURE CAP (FRONM OTHER
VALVES) N EQUALIZATION VALVE THAT REQUIRES SECONDARY LEAKAGE
PROTECTION. DURING IVA WHILE ORBITER AND MIR ARE NOT DOCKED CREW COULD
ISOLATE EXTERNAL LEAKAGE BY CLOSING AFFROPRIATE HATCH(S).

REMARKS/RECOMMENDA TIONS: -

“EFFECTS OM EVA RECOVERY ARE MINIMIZED SINCE TUNNEL ADAFTER "C” HATCH L&
THE PRIMARY HATCH FOR PEREORMING AN EVA AND AN ADDED FIFTH HATGH WILL
ISOLATE TUNNEL ADAFTER AND EXTERMAL AIRLOCK VOLUMES.
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| FAILURE MOUES.EFFECTS ANALYSIS (FMEA] ~ NON-CIL FAILURE MODE ; ]
- _ MUMSER: Mg-1MR-ED07- 02 -

- FAILURE EFFECTE -

(4] SUBSYETEM:
LOEE OF SECOMDARY SEAL TO EQUALIZATION VALVE.

x

) INTERFAGING suas*rs'rsms)
NO EFFECT UNTIL PRIMARY SEAL (EQUALIZATION VALVE] 1S LOST. THENM INABILITY TO -
ISOLATE EXTERMNAL AIRLOCK AND VESTIELULE TLIMNAEL. ’ '

(G MISSION:

WO EFFECT UNTIL FRIMARY SEAL EOUALIZATION VALVEY IS LOST,. THEN: (1) IF VALVE

FAILUSE DCCURS FAIOR TO DOCKING WiTH THE MIR STATION, MISSION WOULD BE .
_TERKIMNATED DUE TO EXCESSIVE LOSS OF COMNSUMAELES: {2) (F wALWE FAILURE:

QOCCURS WHILE ORBITER & MIR ARE DOCHED - INABILITY TO DEPREEEURIZZ

VESTIBULE TURNEL FOR SEPARATION WITHQUT EFFECTING THE EXTERNAL AIRLOCK

VOLUME: (3) LOSS OF CAPLBILITY TD PERFORM PLANNED EVA CUT EXTERANA ARLOCK

wrEN ORBITEAMIA ARE MOT DOCKED DUE TS INABILITY YO AEPRESSURIZE AiFlJ.-DCK

VOLUME FOR RETURNING TD THE CREW MODULE.

{D} CHEW, VEHICLE, AND ELEMENT(S): _
NO EFFECT UNTIL EGUAUEATI-::N VALVE INTERNALLY LEAKS. THEN POSSISLE LOBS OF
| CREW DURING NON-DOCKED IVA ACTIVITES.

{E} FUNCTIOMAL chcAerT EFFECTS:

FIRST FAILURE - NQ EFFECT. SECOND ASSOTIATED FALURE [INTESNAL LEAKAGE {}F

EQUALIZATKIN VALYE] WHEN DRBITERMIA ARE NOT DOCKED: {1} IF BECOND FAILURE

QCCURS DURMNG VA {CAMERA PREFARATION FOR DOCKING OR SFACELAB
| OPERATIONS {MIR 1 ONLY)) EXCESEIVE LOSS OF CONSUMABLES CAN JERPARDIZE
CRIW SAFETY; (2} IF SECOND FAILURE-OCCURS DURING EVA QUT EXTERNAL AIRLOCK,
POSEIBLE L-::Es OF EVA CRAEWMEMEERS IF ARLOCK VOLUME CANNDT BE
REFRESSURIZED FOR RETURAN TO CREW CABIN. {(EVA CREWMEMBERS MUST REMAIN
IN AIFRL GCK UNTIL LANDING]. THIS WOULD SEQUIRE AN ADDITIONAL FAHLURETO OPEN - - -
TUNMEL ADAFTER "C" HATCH SINGE THIS HATCH IS PHIMAH"&" FOR PERFDRMING AN - -
VA,

DESISN CRITICALITY {PHI'D'H TO DOWNGRADE, DESCRIBED N {F}] TR2

{F_i RATIONALE FGH CHIﬁGALJT‘l' DOWNGRATHE:
THIRD & FOURTM FAILLURES (INARILITY TQ CLOSE FIFTH HATGH AND GREW CABIN - - .
HATGHY OCCUR DURING UNDOCKED IVA ACTIWVITIES - LOES OF CAPABILITY TO 1SOLATE - -
EXTERMNAL LEAKAGE OF HARITABLE PRESSURE FROM CREW CABIN RESULTING IN
EXCESSIVE LOSS OF CONSUMABLES. CREW SAFETY JEOPARADIZED UPOH LOSE OF
CONSUMARLES.

- TIME FRAME -

TIME FAOM FAILLIFIE T CP.ITIII:AL EFFECT: HOURE TD D#.“I’S

TIME FROM FMLT..I'HE DCCUHHEHCE TO DETEL'TICIN SEC‘DI"IDE TO MINUTES

TIME FROM QETECTION TO COMPLETED CORRECTIVE ALTION: SECONDS
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. | FAILURE MODES EFFECTS ANALYSIS {FMEA]} — NON-CRL FAILURE MCDE
- ; MUMBER: ms—ma-_Eﬁn‘.r— [+ - N

IS TIME AELUIRED TO IMPLEMENT COARECTIVE ACTION LESS THAN TIME TO EFFECT?
YIS A - - -

BATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:
CREW WOULD HAVE ENOUGH TIME TQ ISQLATE EXTEANAL LEAKALE OF HABITABLE
PRESSURE BY CLOSING THE APCROPRIATE HATCHES BEFORE THE PROSLEM BECAME

CATASTAOPHIC.
HAZARDS REPORT NUMBER(S): OREI 511
RAZARD(S) DESCRIPTION:
LOSS OF HABITABLE PRESSURE.
_APPROVALS -
. PRDDUCT ASSURANCE ENGR - @ M. W. GUENTHER /lﬁu/i?ﬁ
TESIGN ENGINEER © K.JOKELLY = l":-;L SEAIEA
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